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METHOD AND DEVICE FOR MANAGING present disclosure , nor is it intended to be used to limit the 
DOCUMENT INDEX scope of the present disclosure . 

FIELD BRIEF DESCRIPTION OF THE DRAWINGS 
5 

10 

15 

user . 

20 

35 

Embodiments of the present disclosure generally relate to Through the following detailed description on the 
document indexes , and more specifically , to a method and a example embodiments of the present disclosure with refer 
device for managing document indexes . ence to the accompanying drawings , the above and other 

objectives , features , and advantages of the present disclosure 
BACKGROUND will become more apparent , in which the same reference 

symbols refer to the same components . 
Typically , there are various frameworks that provide a FIGS . 1A - 1B illustrate diagrams of index management 

capability of searching and returning a matched document to according to the prior art ; 
a user . Some distributed search engines distribute index data FIG . 2 illustrates a diagram of architecture of managing a 
over many nodes , and thus a query on an index can be document index according to embodiments of the present 
executed simultaneously by many nodes . The result disclosure ; 
obtained by these nodes can be combined and returned to the FIGS . 3A - 3B illustrate diagrams for index management 

according to some embodiments of the present disclosure ; 
However , the user needs to determine how many parti- FIGS . 4A - 4B illustrate diagrams for index management 

tions ( which are also referred to as shards , segments or the according to some embodiments of the present disclosure ; 
like ) an index is distributed across , and the number cannot FIG . 5A - 5B illustrate diagrams for index management 
be changed after being created . This is because changing the according to some embodiments of the present disclosure ; 
number needs to rehash basically all the documents corre- FIG . 6 illustrates a method of managing a document index 
sponding to the partitions . Moreover , as the system data 25 according to embodiments of the present disclosure ; 
increases , the performance of these traditional systems may FIG . 7 illustrates a flowchart of a method of managing a 
deteriorate dramatically . document index according to embodiments of the present 

disclosure ; and 
SUMMARY FIG . 8 illustrates a diagram of an example device that can 

30 be used to implement the embodiments of the present 
In order to solve the above and other potential problems , disclosure . 

embodiments of the present disclosure provide a method and 
a device for managing document indexes . DETAILED DESCRIPTION OF EMBODIMENTS 

According to an aspect , there is provided a method of 
managing document indexes . The preferred embodiments disclosed herein will be 

The method comprises : in response to a first request for described in detail below with reference to the accompany 
adding a target segment to a document set including a ing drawings . Although the drawings illustrate the preferred 
plurality of segments , determining an original segment embodiments of the present disclosure , it would be appre 
associated with the target segment from the plurality of ciated that the present disclosure can be implemented in 
segments ; partitioning the original segment into a first 40 various forms but cannot be limited by the embodiments 
portion and a second portion , the first portion being used to described herein . Rather , these embodiments are provided to 
update the original segment , the second portion being used disclose the present disclosure more thoroughly and com 
as the target segment ; and rebuilding indexes for documents pletely , and to convey the scope of the present disclosure 
in the target segment . fully to those skilled in the art . 

According to an aspect , there is provided a device for 45 As used herein , the term “ includes ” and its variants are to 
managing document indexes . The device comprises : a pro- be read as open - ended terms that mean “ includes , but is not 
cessing unit ; and a memory coupled to the processing unit limited to . ” The term “ or ” is to be read as " and / or ” unless the 
and including instructions stored thereon , the instructions context clearly indicates otherwise . The term “ based on ” is 
when executed by the processing unit causing the device to to be read as “ based at least in part on . ” The term " one 
perform a method . The method comprises : in response to a 50 example embodiment ” and “ an embodiment ” are to be read 
first request for adding a target segment to a document set as “ at least one example embodiment . ” The term “ another 
including a plurality of segments , determining an original embodiment ” is to be read as " at least one other embodi 
segment associated with the target segment from the plural- ment . ” The terms “ first , ” “ second , ” and the like may refer to 
ity of segments ; partitioning the original segment into a first different or same objects . Other definitions , explicit and 
portion and a second portion , the first portion being used to 55 implicit , may be included below . 
update the original segment , the second portion being used FIGS . 1A and 1B illustrate diagrams for index manage 
as the target segment ; and rebuilding indexes for documents ment according to the prior art . For example , a partition 
in the target segment . corresponding to each document can be determined by a 

According to an aspect , there is provided a computer simple modulus method . As shown in FIG . 1A , the index 10 
readable medium storing machine executable instructions 60 includes four partitions 11-14 , and each numeral in each of 
thereon which , when executed by at least one processor , the partitions represents a document . The index 10 includes 
cause the at least one processor to perform methods accord- 40 documents , in which each partition includes 10 docu 
ing to one or more aspects of the present disclosure . ments . A partition 11 includes all documents having a 

This Summary is provided to introduce a selection of remainder 1 mod 4 , a partition 12 includes all documents 
concepts in a simplified form that are further described 65 having a remainder 2 mod 4 , a partition 13 includes all 
below in the Detailed Description . This Summary is not documents having a remainder 3 mod 4 , and a partition 14 
intended to identify key features or essential features of the includes all documents having a remainder 0 mod 4 . 
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In some cases , there may be a need for adding one rebuilt only for a small portion of data , so as to improve the 
partition to the index 10 to improve the performance . As performance of the system . It would be appreciated that , 
shown in FIG . 1B , after adding a partition , an index 20 may although the index has been described as being divided into 
be obtained , which includes five partitions 21-25 . It is seen a plurality of partitions , the partitions can also be referred to 
from comparison of partitions 11-14 with 21-25 that indexes 5 as shards or segments , and the present disclosure is not 
are required to be rebuilt for all documents within blocks limited in this regard . 
31-35 . As the number of partitions increases , the number of In order to show some concept of the present disclosure , 
indexes to be rebuilt increases . Therefore , there arises a need FIGS . 4A and 4B illustrate diagrams of index management 
of a solution for solving the technical problem in manage- according to some embodiments of the present disclosure in 
ment of a document index . 10 another different perspective . FIGS . 4A and 4B can be 

FIG . 2 illustrates a diagram of architecture of managing a regarded as diagrams by disassembling the rings in FIGS . 
document index according to embodiments of the present 3A and 3B . In FIG . 4A , the first to third ranges of values 
disclosure . As shown in FIG . 2 , a cluster 100 includes nodes 301-303 correspond to the first to third partitions 102-106 , 
120 and 140 , each hosting at least one partition of a certain respectively . After the fourth partition is added , because the 
index . For example , the node 120 hosts a first partition 102 15 value corresponding to the fourth partition falls within the 
and a second partition 104 , and the node 140 hosts a third second range of values 302 , the second partition 104 can be 
partition 106. It would be appreciated that FIG . 2 is provided divided into two portions , namely the first portion 304 and 
only as an example , the cluster 100 can include more or the second portion 306. The first portion 304 acts as the 
fewer nodes , and each node can include more or fewer updated second partition 104 , and the second portion 305 
partitions . In addition , some known aspects of the cluster 20 acts as the newly added fourth partition . 
100 are not shown in order not to obscure various aspects of FIGS . 5A and 5B illustrate diagrams of index manage 
the present disclosure . ment according to some embodiments of the present disclo 

FIGS . 3A - 3B illustrate diagrams for index management sure . In the embodiment , different from the foregoing 
according to some embodiments of the present disclosure . example , each partition can further include a plurality of 
As shown in FIG . 3A , circles 211-213 represent values 25 segments . For example , as shown in FIGS . 5A and 5B , each 
corresponding to three partitions 102-106 , for example , partition can include three segments . However , it would be 
Hash values . The three values are located on a closed ring , appreciated that this is provided only as an example , each 
which can be , for example , a consistent Hash ring . The three partition can include more or fewer segments , and the 
values can divide the closed ring into three portions , for segments included in each partition can also be different . 
example , three ranges of values . For example , the closed 30 As shown in FIG . 5A , circles 411-413 denote values 
ring can represent a range of values from 0 to 2N - 1 . Each correspond to three segments included in the first partition 
partition can correspond to a range of values . For example , 102 ; circles 421-423 denote values corresponding to three 
a range of values corresponding to a circle can be specified segments included in the second partition 104 ; and circles 
as a range of values represented by moving from the circle 431-433 denote values corresponding to three segments 
in a clockwise direction ; or a range of values corresponding 35 included in the third partition 106. These values can be Hash 
to a circle can also be specified as a range of values values of the respective segments . Each segment can cor 
represented by moving from the circle in a counterclockwise respond to a range of values . For example , a range of values 
direction . For simplicity , moving in the clockwise direction corresponding to a circle can be specified as a range of 
will be described as an example , but it would be appreciated values represented by moving from the circle along a 
that the below description could also be applied to the 40 clockwise direction ; or a range of values corresponding to a 
counterclockwise direction . circle can also be specified as a range of values represented 

In some embodiments , the cluster 100 can receive a by moving from the circle along a counterclockwise direc 
request for adding a partition ( for example , a fourth parti- tion . For simplicity , moving in the clockwise direction will 
tion ) . When a fourth partition is added to the first to third be described as an example , but it would be appreciated that 
partitions 102-106 , a value ( for example , a Hash value ) 45 the below description could also be applied to the counter 
associated with the newly added fourth partition can be clockwise direction . 
determined , which is shown as a circle 214 in the FIG . 3B . In some embodiments , the cluster 100 can receive a 
As shown in FIG . 3B , the range of values associated with the request for adding a partition ( for example , a fourth parti 
second partition 104 ( between circles 212 and 213 ) can be tion ) . For example , a fourth partition can be added to the first 
divided into two portions based on the above values , in 50 to third partitions 102-106 , which may also include three 
which a first portion is a portion between the circles 212 and segments . The values corresponding to the three segments 
214 , and a second portion is a portion between the circles can be determined , shown as circles 441-443 in FIG . 5B , 
214 and 213. According to the clockwise rule , the first respectively . As shown in FIG . 5B , the range of values 
portion is a range of values corresponding to the second associated with the respective segment can be divided into 
partition 104 , and the second portion is a range of values 55 two portions based on these values . For example , the circle 
corresponding to the newly added partition . Hence , the first 441 partitions the segment from the circle 423 to the circle 
portion acts as the updated second partition , and the second 413 into two portions , in which a first portion ( from the 
portion acts as the newly added fourth partition . For docu- circle 423 to the circle 441 ) is a range of values correspond 
ments in the fourth partition , an index can be rebuilt . ing to the third segment of the second partition 104 , and the 

After the fourth partition is determined , the fourth parti- 60 second portion ( from the circle 441 to the circle 413 ) is a 
tion can be migrated to its target location . For example , the range of values corresponding to the newly added segment . 
target location can be the node 120 or 140 as shown in FIG . An index can be rebuilt for the documents in the second 
2. It can be seen from comparison of FIG . 3A to FIG . 3B that portion to form a first segment of the fourth partition . Other 
the first partition and the third partition can remain newly added circles ( i.e. , segments ) can be processed like 
unchanged , and only a portion of the second partition is 65 wise . 
required to be divided to be the fourth partition . Therefore , After three segments corresponding to the fourth partition 
in case of adding one partition , an index is required to be have been determined , these three segments can be merged , 
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and the fourth partition can be migrated to its target location . 3A , each partition is associated with the respective value on 
For example , the target location can be node 120 or 140 as the closed ring . In the embodiment , the value associated 
shown in FIG . 2. The embodiment as shown in FIGS . 5A - 5B with the target segment can be determined , and the original 
can implement a better Hash balance . Moreover , because the segment can be determined based on the range of values on 
segments are partitioned and merged , an index can be rebuilt 5 the closed ring which the value falls within . For example , if 
locally for each of the segments , and the segments can be the value falls within a certain range of values , it is consid 
moved as a whole to the target location . ered that the segment corresponding to the range of values 

It would be appreciated that embodiments of the present is the original segment . 
disclosure have been introduced above in combination of At 604 , the original segment is divided into a first portion 
partitions and segments , but these terms are only provided as 10 and a second portion . The first portion is used to update the 
an example . For example , the partitions can be all replaced original segments , and the second segment is used as the 
by shards or segments in the examples as shown in FIGS . target segment . 
2-4B . For example , the partitions can also be referred to as In some embodiments , if it is determined that the value 
shards in the examples as shown in FIGS . 5A - 5B . divides or splits the range of values into a first range of 

Table 1 shows comparative data of index management in 15 values and a second range of values , the original segment 
the prior art and the embodiment as shown in FIGS . 5A - 5B , can be partitioned into a first portion and a second portion 
in which the first column represents a number of documents , corresponding to the first range of values and the second 
the second column represents comparison of percentages of range of values , respectively . Based on a predetermined 
numbers of documents to be moved or re - indexed when the direction associated with the closed ring , it can be deter 
number of partitions is increased from 4 to 5 , the third 20 mined that the first portion is used to update the original 
column represents comparison of percentages of numbers of segment , and the second portion is used as the target 
documents to be moved or re - indexed when the number of segment . 
partitions is increased from 20 to 21 , the fourth column At 606 , an index is rebuilt for documents within the target 
represents comparison of percentages of numbers of docu- segment . In some embodiments , for example , embodiments 
ments to be moved or re - indexed when the number of 25 as shown in FIGS . 3A - 4B only have to rebuild an index for 
partitions is increased from 99 to 100 , each partition therein a part of such documents and keep other documents 
includes 5 segments , and each entry represents a ratio of a unchanged , because only the level of the partition or seg 
number of documents required to be re - indexed according to ment is involved therein . 
the prior art to a number of documents required to re- In some embodiments , as shown in FIGS . 5A - 5B , a 
indexed according to embodiments of the present disclosure . 30 partition can include two levels . For example , a document 

It can be seen from Table 1 that , as compared to the prior set includes a plurality of shards , and each of the shards 
art , embodiments of the present disclosure bring about a includes a predetermined number of segments from a plu 
substantially reduced number of documents to be re - in- rality of segments . The predetermined number is 3 in the 
dexed . The effect will be greatly improved as the number of example of FIG . 5A . The method 600 can include , in 
partitions and document data increase . 35 response to receiving a second request for adding a target 

shard to a document set , determining a first request and a 
TABLE 1 third request for adding a second target segment . There may 

be one or more third requests , and there may be one or more 
Number of documents 4- > 5 respective second target segments . For each third request , 

40 602-604 can be repeated . In other words , in response to the 
third request , a second original segment associated with the 

95.22 / 4.762 second target segment can be determined from the plurality 1000000 of segments . The second original segment is divided into a 
respective first portion and a respective second portion , the 

FIG . 6 illustrates a flowchart of a method 600 of manag- 45 respective first portion is used to update the second original 
ing a document index according to some embodiments . The segment , and the respective second portion is used as a 
method 600 can be performed by the cluster 100 as shown second target segment . An index is rebuilt for documents in 
in FIG . 2 . the second target segment . The target segment and the 

At 602 , in response to a first request for adding a target second target segment can be merged to form a target shard . 
segment to a document set including a plurality of segments , 50 After an index has been rebuilt for the target segments , the 
an original segment associated with the target segment is target segments can be moved to a respective target location 
determined from the plurality of segments . For example , the if necessary . 
segments described herein may be the segments as shown in FIG . 7 illustrates a flowchart of a method 700 of manag 
FIGS . 3A - 4B . In these embodiments , the request for adding ing a document index according to some embodiments of the 
the target segment is a request for adding a partition , for 55 present disclosure . The method 700 can be performed at the 
example , adding a fourth partition to the first to third cluster 100 . 
partitions 102-106 . In some embodiments , the segments At 702 , an index operation can be suspended to prevent 
described herein may be the segments as shown in FIGS . damage to the index operation when a partition is added . At 
5A - 5B , and the request for adding the target segment can be 704 , the respective segment can be partitioned to obtain a 
determined from the request for adding a segment ( which 60 target segment . At 706 , the obtained target segment can be 
can also be referred to as a shard ) . For example , the target moved to its target location if necessary . At 708 , the target 
partition can include three target segments , such that the segments are merged to form a target shard . At 710 , it is 
request for increasing the target partition can also include determined whether all the target segments are merged . If 
three requests for increasing the target segment . yes , the method 700 moves to 712 to restart the index 

In some embodiments , a plurality of segments are asso- 65 operation . If no , the method 700 moves to 714 to wait for a 
ciated with respective ranges of values on a closed ring . The time period , and then moves to 710 after the time period to 
value can be a Hash value . For example , as shown in FIG . determine whether all segments have been completed . 

20- > 21 99- > 100 

1000 
10000 
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80/20 
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80/20 
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FIG . 8 illustrates an example device 800 that can imple- other transmission media ( e.g. , light pulses passing through 
ment embodiments of the present disclosure . As shown , the a fiber - optic cable ) , or electrical signals transmitted through 
device 800 includes a central processing unit ( CPU ) 801 that a wire . 
can perform various appropriate acts and processing based Computer readable program instructions described herein 
on computer program instructions stored in a read - only can be downloaded to respective computing / processing 
memory ( ROM ) 802 or computer program instructions devices from a computer readable storage medium or to an 
loaded from a storage unit 808 to a random access memory external computer or external storage device via a network , 
( RAM ) 803. In the RAM 803 , there further store various for example , the Internet , a local area network , a wide area 

network and / or a wireless network . The network may com programs and data needed for operations of the device 800 . 
The CPU 801 , ROM 802 and RAM 803 are connected to 10 prise copper transmission cables , optical transmission fibers , 

wireless transmission , routers , firewalls , switches , gateway each other via a bus 804. An input / output ( I / O ) interface 805 computers and / or edge servers . A network adapter card or is also connected to the bus 804 . network interface in each computing / processing device The following components in the device 800 are con receives computer readable program instructions from the nected to the I / O interface 805 : an input unit 806 , such as a 15 network and forwards the computer readable program keyboard , a mouse and the like ; an output unit 807 , such as instructions for storage in a computer readable storage 
various kinds of displays and a loudspeaker , etc .; a storage medium within the respective computing / processing device . 
unit 808 , such as a magnetic disk , an optical disk , and etc .; Computer readable program instructions for carrying out 
a communication unit 809 , such as a network card , a operations of the present disclosure may be assembler 
modem , and a wireless communication transceiver , etc. The 20 instructions , instruction - set - architecture ( ISA ) instructions , 
communication unit 809 allows the device 800 to exchange machine instructions , machine dependent instructions , 
information / data with other devices through a computer microcode , firmware instructions , state - setting data , or 
network such as the Internet and / or various kinds of tele- either source code or object code written in any combination 
communications networks . of one or more programming languages , including an object 

Various processes and processing described above , e.g. , 25 oriented programming language such as Smalltalk , C ++ or 
the method 300 , can be executed by the processing unit 801 . the like , and conventional procedural programming lan 
For example , in some embodiments , the method 300 can be guages , such as the “ C ” programming language or similar 
implemented as a computer software program that is tangi programming languages . The computer readable program 
bly embodied on a machine readable medium , e.g. , the instructions may execute entirely on the user's computer , 
storage unit 808. In some embodiments , part or all of the 30 partly on the user's computer , as a stand - alone software package , partly on the user's computer and partly on a computer programs can be loaded and / or mounted onto the 
device 800 via ROM 802 and / or communication unit 808 . remote computer or entirely on the remote computer or 

server . In the latter scenario , the remote computer may be When the computer program is loaded to the RAM 803 and connected to the user's computer through any type of executed by the CPU 801 , one or more steps of the method 35 network , including a local area network ( LAN ) or a wide 300 as described above can be executed . Alternatively , CPU area network ( WAN ) , or the connection may be made to an 801 can also be configured to perform the method 300 as external computer ( for example , through the Internet using 
described above in any other appropriate manner ( for an Internet Service Provider ) . In some embodiments , elec 
example , by means of firmware ) . tronic circuitry including , for example , programmable logic 

The present disclosure can be a method , a device , a 40 circuitry , field - programmable gate arrays ( FPGA ) , or pro 
system and / or a computer program product . The computer grammable logic arrays ( PLA ) may execute the computer 
program product can include a computer readable storage readable program instructions by utilizing state information 
medium on which computer readable program instructions of the computer readable program instructions to personalize 
are carried out for performing each aspect of the present the electronic circuitry , in order to perform aspects of the 
application . 45 present disclosure . 

The computer readable medium may be a tangible Aspects of the present disclosure are described herein 
medium that may contain and store instructions for use by an with reference to flowchart illustrations and / or block dia 
instruction execution device . The computer readable storage grams of methods , apparatus ( systems ) , and computer pro 
medium may be , for example , but is not limited to , an gram products according to embodiments of the disclosure . 
electronic storage device , a magnetic storage device , an 50 It would be understood that each block of the flowchart 
optical storage device , an electromagnetic storage device , a illustrations and / or block diagrams , and combinations of 
semiconductor storage device , or any suitable combination blocks in the flowchart illustrations and / or block diagrams , 
of the foregoing . More specific examples ( a non - exhaustive can be implemented by computer readable program instruc 
list ) of the machine readable storage medium would include tions . 
a portable computer diskette , a hard disk , a random access 55 These computer readable program instructions may be 
memory ( RAM ) , a read - only memory ( ROM ) , an erasable provided to a processor of a general purpose computer , 
programmable read - only memory ( EPROM or Flash special purpose computer , or other programmable data pro 
memory ) , a static random access memory ( SRAM ) , a por- cessing apparatus to produce a machine , such that the 
table compact disc read - only memory ( CD - ROM ) , a digital instructions , which execute via the processor of the com 
versatile disk ( DVD ) , a memory stick , a floppy disk , a 60 puter or other programmable data processing apparatus , 
mechanically encoded device such as punch - cards or raised create means for implementing the functions / acts specified 
structures in a groove having instructions recorded thereon , in the flowchart and / or block diagram block or blocks . These 
and any suitable combination of the foregoing . A computer computer readable program instructions may also be stored 
readable storage medium , as used herein , is not to be in a computer readable storage medium that can direct a 
construed as being transitory signals per se , such as radio 65 computer , a programmable data processing apparatus , and / 
waves or other freely propagating electromagnetic waves , or other devices to function in a particular manner , such that 
electromagnetic waves propagating through a waveguide or the computer readable storage medium having instructions 
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stored therein comprises an article of manufacture including partitioning the original segment into the first and 
instructions which implement aspects of the function / act second portions corresponding to the first and second 
specified in the flowchart and / or block diagram block or ranges of values , respectively ; and 
blocks . determining , based on a predetermined direction asso 

The computer readable program instructions may also be 5 ciated with the closed ring , that the first portion 
loaded onto a computer , other programmable data process corresponds to the original segment and that the 
ing apparatus , or other device to cause a series of operational second portion corresponds to the target segment ; 
steps to be performed on the computer , other programmable and 
apparatus or other device to produce a computer imple- rebuilding indexes for documents in the document set in 
mented process , such that the instructions which execute on the target segment ; 
the computer , other programmable apparatus , or other receiving a second request , to add a second target seg 
device implement the functions / acts specified in the flow ment ; 
chart and / or block diagram block or blocks . in response to the second request , determining a second 

The flowchart and block diagrams illustrate the architec- original segment associated with the second target 
ture , functionality , and operation of possible implementa segment from the plurality of segments ; 
tions of systems , methods and computer program products partitioning the second original segment into a third 
according to various embodiments of the present disclosure . portion and a fourth portion , by determining , based on 
In this regard , each block in the flowchart or block diagrams the predetermined direction associated with the closed 
may represent a module , snippet , or portion of code , which ring , that the third portion corresponds to the second 
comprises one or more executable instructions for imple- original segment and that the fourth portion corre 
menting the specified logical function ( s ) . In some alternative sponds to the second target segment ; 
implementations , the functions noted in the block may occur rebuilding indexes for documents in the document set in 
out of the order noted in the figures . For example , two blocks the second target segment ; and 
shown in succession may , in fact , be executed substantially 25 receiving a third request for adding a target partition to the concurrently , or the blocks may sometimes be executed in document set to increase performance of a system the reversed order , depending upon the functionality utilizing the indexes ; involved . It will also be noted that each block of the block after rebuilding the indexes for the documents in the diagrams and / or flowchart illustration , and combinations of 
blocks in the block diagrams and / or flowchart illustration , second target segment and in response to the third 
can be implemented by special purpose hardware - based request , merging the target segment and the second 
systems that perform the specified functions or acts , or target segment to form the target partition . 
combinations of special purpose hardware and computer 2. The method according to claim 1 , wherein determining 
instructions . the value comprises : 

The descriptions of the various embodiments of the determining the value associated with the target segment 
present disclosure have been presented for purposes of using a Hash algorithm . 
illustration , but are not intended to be exhaustive or limited 3. The method according to claim 2 , wherein the Hash 
to the embodiments disclosed . Many modifications and algorithm is a Consistent Hash algorithm . 
variations will be apparent to those of ordinary skill in the 4. A device for managing document indexes , comprising : 
art without departing from the scope and spirit of the 40 a processing unit ; and 
described embodiments . The terminology used herein was a memory coupled to the processing unit and having 
chosen to best explain the principles of the embodiments , the instructions stored thereon , the instructions , when 
practical application or technical improvement over tech- executed by the processing unit , causing the device to 
nologies found in the marketplace , or to enable others of perform a method , the method comprising : 
ordinary skill in the art to understand the embodiments receiving a first request to add a target segment to a 
disclosed herein . document set comprising a plurality of partitions , each 

partition comprising a predetermined number of seg 
We claim : ments of a plurality of segments , wherein the plurality 
1. A method of managing document indexes , comprising : of segments are associated with respective ranges of 
receiving a first request to add a target segment to a 50 values on a closed ring ; 

document set comprising a plurality of partitions , each determining an original segment associated with the target 
partition comprising a predetermined number of seg- segment from the plurality of segments , wherein deter 
ments of a plurality of segments , wherein the plurality mining the original segment comprises : 
of segments are associated with respective ranges of determining a value associated with the target segment ; 
values on a closed ring ; and 

determining an original segment associated with the target determining the original segment based on a range of 
segment from the plurality of segments , wherein deter values on the closed ring in which the value falls ; 
mining the original segment comprises : partitioning the original segment into a first portion and a 
determining a value associated with the target segment ; second portion , the partitioning comprising : 

and determining that the value partitions the range of values 
determining the original segment based on a range of into a first range of values and a second range of 

values on the closed ring in which the value falls ; values , 
partitioning the original segment into a first portion and a partitioning the original segment into the first and 

second portion , the partitioning comprising : second portions corresponding to the first and second 
determining that the value partitions the range of values 65 ranges of values , respectively ; and 

into a first range of values and a second range of determining , based on a predetermined direction asso 
values , ciated with the closed ring , that the first portion 

35 

45 

55 

60 



5 

10 

US 11,100,074 B2 
11 12 

corresponds to the original segment and that the partitioning the original segment in a first portion and a 
second portion corresponds to the target segment ; second portion , the partitioning comprising : 
and determining that the value partitions the range of values 

rebuilding indexes for documents in the document set in into a first range of values and a second range of 
the target segment ; values , 

receiving a second request , to add a second target seg partitioning the original segment into the first and 
ment ; second portions corresponding to the first and second in response to the second request , determining a second ranges of values , respectively ; and original segment associated with the second target determining , based on a predetermined direction asso segment from the plurality of segments ; ciated with the closed ring , that the first portion partitioning the second original segment into a third corresponds to the original segment and that the portion and a fourth portion , by determining , based on second portion corresponds to the target segment ; the predetermined direction associated with the closed and ring , that the third portion corresponds to the second 
original segment and that the fourth portion corre- 15 rebuilding indexes for documents in the document set in 
sponds to the second target segment ; the target segment ; 

rebuilding indexes for documents in the document set in receiving a second request , to add a second target seg 
the second target segment ; and ment ; 

receiving a third request for adding a target partition to the in response to the second request , determining a second 
document set to increase performance of a system 20 original segment associated with the second target 
utilizing the indexes ; segment from the plurality of segments ; 

after rebuilding the indexes for the documents in the partitioning the second original segment into a third 
second target segment and in response to the third portion and a fourth portion , by determining , based on 
request , merging the target segment and the second the predetermined direction associated with the closed 

ring , that the third portion corresponds to the second target segment to form the target partition . 
5. The device according to claim 4 , wherein determining original segment and that the fourth portion corre 

the value comprises : sponds to the second target segment ; 
determining a value associated with the target segment rebuilding indexes for documents in the document set in 

using a Hash algorithm . the second target segment ; and 
6. The device according to claim 5 , wherein the Hash 30 receiving a third request for adding a target partition to the 

document set to increase performance of a system algorithm is a Consistent Hash algorithm . 
7. A non - transitory computer readable medium storing utilizing the indexes ; 

machine executable instructions thereon which , when after rebuilding the indexes for the documents in the 
executed by at least one processor , cause the at least one second target segment and in response to the third 
processor to perform a method for managing document 35 request , merging the target segment and the second 
indexes , the method comprising : target segment to form the target partition . 

receiving a first request to add a target segment to a 8. The non - transitory computer readable medium accord 
document set comprising a plurality of partitions , each ing to claim 7 , wherein determining the value comprises : 
partition comprising a predetermined number of seg determining the value associated with the target segment 
ments of a plurality of segments , wherein the plurality 40 using a Hash algorithm . 
of segments are associated with respective ranges of 9. The non - transitory computer readable medium accord 
values on a closed ring ; ing to claim 8 , wherein the Hash algorithm is a Consistent 

Hash algorithm . determining an original segment associated with the target 
segment from the plurality of segments ; 
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